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ISO 7243 : 1989(E) 

IForeword 

BS0 (the lnternational Organization for Standardization) is a worldwide federation of 
national Standards bodies (ISO member bedies). The work of preparing International 
Standards is normally carried out through ISO technical committees. Esch member 
body interested in a subject for which a technical committee has been established has 
the right to be represented on that committee. International organizations, govern- 
mental and non-governmental, in liaison with ISO, also take part in the work. ISO 
collaborates closely with the International Electrotechnical Commission (IEC) on all 
matters of electrotechnical standardization. 

Draft International Standards adopted by the technical committees are circulated to 
the member bodies for approval before their acceptance as International Standards by 
the ISO Council. They are approved in accordance with ISO procedures requiring at 
least 75 % approval by the member bodies voting. 

International Standard ISO 7243 was prepared by Technical Committee ISO/TC 159, 
Ergonomics. 

This second edition cancels and replaces the first edition (ISO 7243 : 19821, of which it 
constitutes a minor revision. 

Annexes A to D of this International Standard are for information only. 

0 ISO 1989 
All rights reserved. No part of this publication may be reproduced or utilized in any form or by any 
means, electronie or mechanical, including photocopying and microfilm, without Permission in 
writing from the publisher. 

International Organization for Standardization 
Case postale 56 l CH-121 1 Geneve 20 l Switzerland 

Printed in Switzerland 
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ISO 7243 : 1989 (El 

Introduction 

This International Standard is one 
study of thermal environments. 

of a series (listed in annex D) intended for use in the 

The aim of this series of International Standards is in particular 

- the finalization of definitions for terms to be used in methods of measurement, 
test and interpretation, taking into account those Standards already existing or 
which are being drafted; 

- the drafting of specifications relating to the methods 
p hysical Parameters characterizing thermal environments; 

of measurement for 

the selection of one or more methods of interpretation of the Parameters; 

- the establishment of recommended or maximum values for exposure to ther- 
mal environments in the regions of comfort and extreme environments (hot and 
cold 1; 

- the drafting of specifications relating to the methods of measurement of the ef- 
ficiency of devices or procedures for individual or collective protection against heat 
and cold. 

In the light of the increasing interest being shown in the Problems presented by the ex- 
posure of individuals to thermal environments and the fact that there are few 
documents or national Standards in this field, it seemed desirable to publish this Inter- 
national Standard, without waiting for the complete series to be drafted. 

The wet bulb globe temperature (VOGT) index is one of the empirical indices 
representing the heat stress to which an individual is exposed. This index is easy to 
determine in an industrial environment. The method for evaluating the heat stress 
based on this index is a compromise between the desire to use a very precise index and 
the need to be able to carry out control measurements easily in an industrial environ- 
ment. lt should be regarded as an exploratory method. 

A method of estimating the thermal stress based on an analysis of the heat exchange . 
between man and environment allows a more accurate estimation of stress and an 
analysis of the methods of protection. But with the present technology of measure- 
ment, the method has the drawback of being longer and more difficult to undertake. 
Such a method will therefore be used either directly when it is desired to carry out an 
intensive analysis of working conditions in heat, or in addition to the method based on 
the WBGT index when the values obtained using the first approach exceed the 
reference values shown. 

Establishing a method of evaluating heat stress based on the WBGT index is only one 
step towards the definition of an index showing the advantages of both methods 
together. However, as there is no such index at present it seemed advisable to en- 
Courage immediately the development of an International Standard capable of being 
used in an industrial environment. 
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INTERNATIONAL STANDARD ISO 7243 : 1989 (E) 

Hot environments - Estimation of the heat stress on 
working man, based on the IABGT-index (wet bulb globe 
temperature) 

1 Scope 

This International Standard gives a method, which tan easily 
be used in an industrial environment, for evaluating the heat 
stress to which an individual is subjected in a hot environment 
and which allows a fast diagnosis. 

lt applies to the evaluation of the mean effect of heat on man 
during a period representative of his activity but it does not 
apply to the evaluation of heat stress suffered during very short 
periods, nor to the evaluation of heat Stresses close to the 
zones of comfort. 

2 Principle and general definition 

The heat stress to which a person exposed to a hot environ- 
ment is subjected is, in particular, dependent on the production 
of heat inside the body as a result of physical activity and the 
characteristics of the environment governing heat transfer 
between the atmosphere and the body. 

The internal thermal load is the result of metabolic energy 
caused by activity. 

A detailed analysis of the influence of the environment on heat 
stress requires a knowledge of the following four basic 
Parameters : air temperature, mean radiant temperature, air 
Speed, and absolute humidityJ1 However, an Overall estima- 
tion of this influence tan be made by measuring Parameters 
derived from these basic Parameters and which are a function 
of the physical characteristics of the space used. 

The WBGT index combines the measurement of two derived 
Parameters, natura1 wet-bulb temperature (t,,) and the globe 
temperature (fg) and in some situations, the measurement of a 
basic Parameter, air temperature (f,) (dry bulb temperature). 
The following expressions show the relationship between these 
different Parameters : 

- Inside buildings and outside buildings without solar 
load : 

WBGT = 0,7 t,, + 0,3 t, 

- Outside buildings with solar load: 

WBGT = 0,7 t,, + 0,2 t, + 0,l t, 

This method of estimating heat stress is based on the measure- 
ment of these different Parameters and the calculation of mean 
values taking into account any space-time variations of these 
Parameters. 

The data collected and dealt with in this way are compared with 
the reference values and then it is necessary 

- either to reduce directly the heat stress or strain at the 
work-place by appropriate methods; 

- or to carry out a detailed analysis of the heat stress 
using methods that are more elaborate but are also usually 
longer and more difficult to apply. 

These reference values correspond to levels of exposure to 
which, under the conditions specified in annex A, almost all in- 
dividuals tan be ordinarily exposed without any harmful effect, 
provided that there are no pre-existing pathological conditions. 

Moreover, the fixing of these levels of exposure in relation to 
the health of the individual in no way prejudices those which 
might possibly be fixed for other important reasons such as the 
alteration of psychosensorimotor reactions likely to Cause ac- 
cidents at work. 

3 Measurement of Parameters characteristic 
of the environment 

Measurement of the WBGT index necessitates the measure- 
ment of two derived Parameters, natura1 wet bulb temperature 
and globe temperature and the measurement of a basic 
Parameter, air temperature. 

3.1 Measurement of derived Parameters 

The information supplied by the Sensor for measuring the de- 
rived Parameters is always dependent on the physical 
characteristics of the Sensor used, all things being equal. These 
characteristics are specified in 3.1.1 and 3.1.2. 

1 
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